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1972) and Letters to the fa-, * ubse 'l“snt letter by Burch (Lancet 1: 1283, 

1972) and Friberg (^0"^.?!;^,*"^“'’*’ M °"* b ”^ 

below. ' -— moer 1972). These are reproduced ■..V&Ztf&r; 
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Arc we to judge from their silence that Dr. 
f attics have conceded his case (Jan. 29, p. 243, and 
^ 11, p. 5S6) ? Is cigarette-smoking rton-lethal ? 

** ..^undoubted positive associations between cigarette 
v ^ \js.i and death-rates from various diseases arc not 

^ in origin, an alternative explanation is needed. 

. •';> V ” ,7; v : V ;^iing to Fisher, 1 such associations might arise from 

'V -- w ^.tutional factors. That is to say, one or more of the 
. What predispose to certain forms of smoking might be 

•■S'V. • ’ • ‘ yjnc as, or linked with, genes that predispose to fatal 

7 / ' . riers such as lung cancer. In principle, we can dis- 

7 ' ”;*: : r*-ate between causal and constitutional hypotheses by 

. ” ' - ' * ' ,-jung deaths in series of twins discordant for smoking 

^ The straightforward causal hypothesis predicts 
r- ^deaths will occur earlier, on the average, in the smoking 

*4 .-iers of both monozygotic and dizygotic twin pairs. 

. Nconstitutional hypothesis predicts that “ early deaths “ 

I jccur with equal frequency, on the average, among the 
' -v V ligand the non-smoking members of monozygotic 
r pairs: where dizygotic twins arc concerned, smokers 
V.* 1 ■ ' W Jl suffer an excess frequency of 11 early deaths “ over 

’• * -tnokers. .. 

simple test of the two hypotheses is, of course, 
jffed by the rarity of monozygotic twins discordant 
. . 4 -tmoking habits: only some 20-25% have been found 
a x strikingly discordant.*•* 

- Vipitc this obstacle, Friberg et ah 3 have obtained some 
•giung results. They studied deaths among 246 male 
* 126 female monozygotic twin pairs, and in 706 male 
f< -TSl female dizygotic twin pairs appreciably discordant 
"T vn-smoker” versus “smoker**; “less exposed** 
i-us u more exposed’*), and born in Sweden between 
{•lind 1925. Among the dizygotic male twins, deaths 
j-7 recorded over a standard period as follows: 13 of 
.‘ * f * !: - non-exposed and less-exposed” as compared with 
. I the “ smoker and more exposed ’*. Among dizy gotic 
/y/•: ' -impairs, deaths were recorded in 18 of the “ non- 

^ x'sed and less-exposed ** and 20 of the “ smoker and 
4 rtaposed”. Results for discordant monozygotic twins 
- . \ ' -t very interesting: 14 deaths were recorded among 

r " non-exposed and less-exposed** men, but only 9 
* veg the “smokers and more exposed”; among the 
• V •'zn, ; 4of the “ non-exposed and less-exposed " and 6 of 
rimoker and more exposed “ died. Overall, the “ more 
Avd ” (sexes combined)enjoyed a slight but not signifi- 
r: idvantage (18/15) over the “non-exposed and less- 
’*. On a formal statistical test, the difference in mor- 
-n ratios (“ non-exposed and less-exposed ”/“ smoker 
ilaiorc exposed “) between'the sets of monozygotic and 
male twins corroborates the constitutional hypo- 
■Mind rejects (at the 1-2% level) the causal hypothesis 
tith Yates* correction^ 5-78; 0 01<p<0 02). How- 
"this result needs to be treated with caution because 
« degree of discordance for smoking habits between the 
: V ' . . -ozygotic and dizygotic series, although similar, was 

. ■ r . *Mbly not identical! This reservation apart, the indepen- 

, . ■■ "^findings of Friberg et al. 3 support Dr. Seltzer. 

‘ * ?:ihaps the issue could be put beyond reasonable doubt 

, u . '. : * ' ^rplcmcnting the study of Friberg and his colleagues * 

•^•^rld-wjde survey under the aegis, say, of the World 
rlealth Organisation i And why should not me cigarctu 

" ‘manufacturers foot the bill ? 

" '"" If Genet J Infirmary, 

<*>>>• > ^• R* !• BURCH, 
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SMOKING AND HEALTH 

StR,—Professor Burch *»* calls for a worldwide twin 
t Study to distinguish between causal and constitutional 
. factors in the association between cigarette smokirg md 
.... disorders such as coronary heart-disease and lur.g cuiccr. 
v^.This proposal is based on the results obtained by I :;bcrg 
r?/ v Ct al. 1 for monozygotic and dizygotic twins which surges: 
:* to Friberg and Burch that differences in morubry bv: -veta 
populations cf smokers and non-smokers are a comer-race 
V of differences in genetic and other inherited factors. 

r\. This interpretation of Frlbcrg’i results is open to ..enl 
■ ■;* Critiduns. hint, the published data provide no Jireci ir.fgr iocs 
> about differences tn monohrv within:individual puiri of *uii. 

- That is, the data only, provide information about deaths two 
populations, each member of uhich happens to have a r* L* a tic 
Other population; it is not sTafed tn how many ir.itancr 'Cth. 
^ Coe, or no rums in a pair have died. Hcruc. data per: U£i 
Comparisons within twin pain, where one twin serve a* a 
contrul for the other (which represents the unique value tiut 
"" typ< of eaperim cm \ are rot available to the reaJeT. Foro -pie. 
for monoaygotic Iwtm, where hriberg observes ippru* 
equal numbers of deaths foe twn-smokers and smoker no., 
^ ▼» 5* *nJ 4 vs 6 deaths, respectively, for maies and it. ’o’* 
kit pmible that, on average, the imekers died at an ear! ig* 

Secondly, it must be noted that some cf the reported d- ciy 
ttpresent approximations, smee two croups of snack:.-.* 
cvetbp; a ** levs cx;wcj " groups which u considered wit on- 
•mokert, in Judes smokers of up to CO cigarettes per day, w *e*i 
■ “more exposed'* jroup, which is considered with si m, 
include* ts»icri of down to 10 cigarettes per day. S ' » 

” approach dei not provide a dear distinction between car nes 
of anxnants stroked;. Also, the mtra-pair difference* to sr iflf 
exposure might be less for the monozygotic than for th- ZT* 
gtxsc pairs, because of constitutional fetors which might ace 
smoking dmiorhr.cy. 

For these and other reasons, it is appropriate to re-ex- jk 
the methods of presentation an J analysis. A discs .Jfl 
', these lines has been presented previously.* ^ 

[ T cnee linking cigarette smoking causally to rarious 
v ases has, for some time, been lultidcntly strong to 
*. • .entraxc efforts on reducing or eliminating the hazards 
. ; .rgarette smoking. 1 -* This conclusion docs not deny 

* t. tact that there remain numerous questions concerning 
* vv action of cigarette smoking, w hich remain to be solved. 
SV.e of these is the role of genetic factors which may 
v ntributc to a person taking up various forms of smoking 
*: o: .detracting individual diseases. A worldwide [win study, 
— A* suggested by Professor Burch, would take a number of 
v 'jwTS to complete; and since, at present, there is little 
evidence that such a study would alter the main conclusions 
" concerning the etTccts of cigarette smoking on health, a 
.. I'wcr priority should be given to such a study than to 
research on reducing the accepted hazards. 

Department of Statistics, 

Cruwiity of Uaierloo, w* U -rurrov 

U'Kcrloo, Onuno, W . M. 

W.F. Forces, 
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SMOKING AND HEALTH 
Sir,—I n the comments of Dr. Cherry and Professor 
Forbes (Oct. 14, p. SJ4) on die proposal of Frofcssor 
Burch ••• to embark on v/orldwidc twin studies, our report 
from the Swedish registry on mortality in smoking 
. discordant monozygouc and dtzygerit: twins 9 is criurised . '4^“ ,t * S 
to some extent. • . - Jiv-;'.- ? 

Dr. Qierry ar.d I’rofcssor Forbes point out that the data - 

' t * provide no information on w hat has happen-d within the 

individual pairs of twins, since it was not seated in how ;V. 
many instances both, one, or no twins in a pair had died. - ;r ’ V 

Ve agree that such analysis is of importance where a . ! .v^ . 
lubstanhal number of concordant deaths occur. Concern- 
Ing the crucial group (male twin pairs l*orn 1001-25); * j 

pif.y/ where dilTcrcnccs between dizygotic and monozygotic i i^Li. ['■ 

. twins were found, however, only one pair in the dizygotic 
group (non-smoker,smoker in age-group 1901-10) and one 
#'■ pair in the monozygotic group. (■“ less exposed M / 4 ' niorc 
^5 exposed " in age-group 1901-10) showed concordant death, 
r v> .Thus the findings reported actually refer to ditferenecs 
l T: ' within individual psirs of twins. For our future reports, 1?^^? 
K. when a larger number of concordant deaths can be expected, 

co doubt one should also take the year of death into ; 

consideration! At the time of our report 4 such an analysis 
J . would cot have been meaningful; •;•. .-AvkVjiV'* 

We appreciate the comments, but when Dr. Cherry and ;.: v ; 

Professor Forbes mean that what they point out may . v ;j • * 

r Invalidate our interpretation of the data presrnredi we „ ■. 

must disagree. Also, we are surprised about their com- d>r,. 

merits, because already, in a personal letter, Frofcssor . '; 
Forbes received a complete set of data showing the number ’ r :J . 
of twins in the mentioned age-groups, divided into 
dizygotic and monozygouc pairs, from which it was easily V" ' , 
seen in how many insunccs botii, one, or go tw ins in a pair v-di. 

. had died. - 

Dr. Cherry and Professor Forbes are sceptical of Pro- ; 

fessor Burch’i proposal cf worldwide twin studies. One 
reason given is that, ct present, there is little evidence that ..h'.uy v*v . 
such studies would alter the main conclusions concerning 
the effects of cigarette smoking on health. For certain 
-.pulmonary dijtascs (e.g., lung cancer) the causal relation- ^ v:; 
lhip with cgirene smoking is quite cliar. Oa the other ~ - 

hand, twin srudies might well be of substantial value even * • / 
for these effects—for example, to find out whether certain ' ■; 

P<nons are more susceptible li.an o’Jters to an effect of . . • , 

ogarettc irr.ckir.g. For other eifccts, including high mor- •’ 
tality in general 2 nd particularly, for example, in coronary .* 
heart-disease, we feel that the case against cigarette smoking . *i. 

per *e is not all that strong and in our opinion international . T .,I;. 
collaboration using twins as target papulations would be 
extremely useful. The problem in twin studies, even using • v 
» population the size of Sweden's, is to get enough numbers ; ^ 

:n different, well-defined smeking discordant groups. Ve 
sre happy to learn that Dr. Clicrry and Professor Forbes . - j 

do tot live up to their own objections to creating new 
registries. As can be seen in a recent r*Fer of theirs,* * t ; ^ , '■/ 
they tute, M A twin itudy is being planned, paaly to 
.r.vcitigite further the observations, on smoking discordant 
twins, reported by Friberg ct *1.” r -*■ 

Finally, w e wish to point cut that international colhbora- ’ 1 

• ion on twin srudics should not be carried out with the sole . ; 

aim of studying etfects of tobacco on health. CeruinJy, as v > r :. 

•*a» pc in red out at an international symposium on twin J/w ^ * 

r .'? : klties in the itudy of c!-'c:uC disease, 1 in edvocsting Wl 

he esubl.shment of rc*JV Urjje.-scalc twin reguthes, it XS *.i 
•boulj be recognised du: such registries comtitutc valliable 
national resources for iavesrigsuons into the causes and ^ q 
prevention cf disease. \S'hilc lar^c-scale twin studies until 
now have prinunly fiKUscd on-the health consequences of w# 
amoking, the twin method has a much broader applicability 
to a large number of medical and social problems concerned 
with the interrelationships between environmental agents 
and their impact upon the genetic constitution. The i 

importance of these interrehtionihips was precisely the f , j .: 

reason for a recent expansion of the Swedish twin registry . Y 'v:; ’ 

in collaboration with the National Environment Protection V; - 
Board to include an additional 15,000 pairs born from 
192610 1912. 


CnWnvnmcnizI 
Katicful Otvironmcm ^ 
flwwiijn ftwd, 
^SSOiocth»4m W, Sweden. 


i Fribcxc. 
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